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Abstract 
Settlements in respect of type and site selection are one of the most important issues of Geography. In this study multiple 
analysis employing GIS methodologies was conducted using geological, geomorphological, ground characteristics, flora, 
slope, visibility and elevations data. The reults were evaluated in order to select the most convenient site for the new Erdemli 
settlement area. A 8 kilometers long travertine area lying in the north of Erdemli Coastal Plain and extending parallel to the 
coast line with a width varying from 350 to 2000 meters is selected as the most convenient site for settlement area within the 
extension of the new Erdemli city centre.   
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1. Introduction 
The type of settlemets is one of the important subjects of the geography in view of the site selection and type of 
accommodation. Transformation to the settled life has always been one of the important landmarks all through the 
human history. Areas selected for settlement usually were grasslands in delta plains of large rivers. In order to 
avoid the droughts periods, sites around the water courses attracted more settlements and settlers gathered together 
around these water resources. The preliminary population concentrations and settlements originated here. Starting 
from these initial areas because of agriculturally fertile soils, water courses, climatic conditions, terrain 
characteristics and transportation conveniences the settlements started to develop and expand. An unplanned 
urbanization followed the population outburst together with industrialization and tourism. All these lead to a rapid 
degradation of natural areas in an uncontrollable manner. The agricultural areas opened for the settlements of fast 
growing population together with urbanization and tourism in the coastal areas, the seas were artificially filled by 
rocks and soil followed by an extention towards the sea and thus creating artificial costal areas. The water ways 
were overexploited intensively. The capacities and capabilities of poor sewage systems were not improved and 
effluents were discharged into the nearby sea coast without any treatment leading to several complicated 
problems. The realization of the importance of infrastructures and energy investments took longer time along the 
coastal areas.  A majority of the sand dunes were completely destroyed for construction of summer houses 
between Susano÷lu and Dalyan locations [1]. 
The sector of real estates increased fast with an increase in the coastal populations and commercial interests for 
construction of coastal buildings rose tremendously. An inflation and abnormal growth of seasonal population and 
accommodations lead to abnormal increases in the real estate costs and unjustifiable incomes from the sales of 
secondary houses built in an irregular manner [2]. These were responsible for a rapid decrease in the efficiencies 
of agricultural areas, uncontrolled pollution of agricultural lands and waters and increase in the overflows and 
floods. The population working in the agriculture sector started loosing jobs just in parallelity with this 
phenomenon, leading to an increase in the cost of the agricultural products. Moreover the recreational usage value 
of the coasts reduced the ecological integrity thus deteriorating the coast and ending up with great losses in the 
marine animal populations due to pollution. This also resulted in a loss of historical and natural landscapes as well 
as several valuable habitats persisitng with us for millions of years. 
In almost all countries which have completed their economic development or are economically developed, fast 
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urbanization follows due to migration of population from the villages towards the cities. In order to reduce the 
unfavorable effects of fast population growth, rapid urbanization alongside the coastal plains and for preservation 
of long-term benefits exisitng in the natural resources, there is a great need for an efficient development plans 
during the new city development plans, which should be consistent with natural conditions. 
2. Study Area 
Erdemli District is situated alongside the most beautiful and rich coastal plain of Mediterranean Sea. It lies 
between 36°34′ & 36°38 North latitudes and 34°15′ & 34°20′ East longitudes, and is surrounded by the Provincial 
Centre Mersin on the East, Silifke District in the West and Konya Province in the North (Fig.1) . It was a small 
village settlement untills 1953, administratively connected to Silifke District, but was declared as a district in itself 
in 1954. The district includes 11 municipalities (Center, Kızkalesi, Ayaú, Limonlu, Kocahasanlı, Esenpınar, 
Kumkuyu, Tömük, Çeúmeli, Kargıpınarı, Arpaçbahúiú); 51 villages and 57 neighborhoods (shown as abbreviation 
“Mah” for “Mahalle” on the maps). The population of the District Centre in 1975 was 26.074 inhabitants, which 
went up to 26.074, 40.000 and 45.241 in 1985, 2000 and 2009 respectively. 
The economy of the district is based on the products from agriculture, livestock, greenhouse horticultural and 
citrus. But, fast growing modern buildings and accommodation facilities built mainly for tourism and summer 
houses add to these. The number of hotels, motels and pensions has increase tremendously because of coastal 
tourism during the last few decades. Currently there is no sewage system in the district centre,it is still under 
construction. Industry is very poorly developed in the city centre. There is only one small industrial estate 
consisting of small workshops in the fields of service industry.  
2.1. Geological characteristics  of the study area 
The sea around the middle Taurus mountains got filled up during Miocene, and between the end of Pliocene 
and beginning of Quarterner periods (Fig.2) it was raised up to 1500 meters high consequently the surfaces 
looking towards the Mediterranean Sea were subject to diminution [3]. During Pliocene and following the 
regression of the Miocene sea, limestone sediments continued to develop especially around the lakes near  pit 
areas. Volcanic activities started at the end of Pliocene and continued till the end of Pleistocene. Volcano-
sedimenter formations occurred at Erdemli Plain. Terrestrial debris belonging to Pleistocene covered the valley 
base of Sorgun Stream and Erdemli Plain by drifting as discordant over the formations belonging to Pliocene. The 
travertines evolved in between the coastal plain and plateau area. 
 
Fig. 1. Map showing the study area and its location. 
The constituents of Quarterner formed conglomeratic terraces on Tertiary formations which were either formed 
by stringently cemented pebbles of various sizes and types, or at the valley sites with loose cemented white colour 
stones. These conglomeratic terraces also contain allusions drifted by running waters. Recent sediments 
accumulate in main riverbeds, containing rubbles from the hillsides, as well as pebbly alluviums and blocked 
materials, sand, and clay. The unseparated terrestrial debris extends over an area of  11.7 km2 on the plain. This 
specific area extends parallel to the coast line up to south east of Kocahasanlı.  The 7.5 km2 wide travertines were 
formed by CaCO3 depositing waters from spring sources originated from Karstic area hillsides of the Sorgun 
Stream Valley. These travertine’s widen towards northeast and extend up to Barbaros neighbourhood, narrowing 
towards the southwest and extend up to Boynuz Hill. 
2.2. Geomorphological  characteristics of the study area 
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The fundamental geomorphological units of the area are travertine’s, which occur in the North of Erdemli 
coastal plain and extend parallel to the coast. Travertines were formed by the structural instruments under the 
effects of climatic conditions prevailing alongside the coastal areas of the Mediterranean Sea. The elevations of 
the research area vary from 0 to 120 meters and the slope varies from 3° to 5° in the travertine areas and from 0° 
to 2° in the plains (Fig.3). The general aspect characteristics of the study area lies towards to south, as shown in 
figure 4 clearly. Approximately 11.5 km2 wide Erdemli plain was formed by filling which mostly developed at 
the west of the bay, the path profiles taken from these areas confirm this reality (Fig.5). While the average 
elevations around the Akdeniz neighborhood are around 1.5 meters, it rises to 6 meters in the Erdemli District 
Centre and to 30 meters at Kocahasanlı village. On the merged data map, obtained by superposition of geological 
maps and digitized elevations models, it can be seen that “the 1.5 km wide travertines were formed by the water 
courses”. This is confirmed by the fact that the travertine’s extend as parallel to the coastal line and are situated at 
the northern frontier of the plain.  
 
Fig. 2.The geological units belonging to Kuaterner of the Research area 
 
Fig. 3. The slope characteristics of the research area   
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  Fig. 4. Aspect characteristics of the research area 
 
Fig. 5. Path profile of Erdemli Coastal Plain   
The sand covered western coasts of the plain “publicly known as Erdemli  Çamlı÷ı” show a lower coastal area 
and shallow sea characteristics. The eastern coast “at the South of the Kargıcak neighbourhood” on the contrary 
shows “around 10 meters high and 730 meters long” coastal cliffs and deep sea characteristics. On the other hand 
“around 8 kilometers long” West coast of the plain is covered by a 250 meters wide sandy coast and sand dunes.   
2.3. Soil characteristics of the study area 
The Eastern sites of Sorgun Stream are covered by alluvial soil and the Western sites are covered by colluvial 
soil, and these soil characteristics extend towards the North, however areas further North are covered by red-
brown Mediterranean soil. Main soil types of the region (Fig.6) with the coverage areas; “obtained from the 
1/25000 scale National Grounds data-base map”; can be summarized as follows: Reddish-brown Mediterranean 
soil 13.7 km2, alluvial soil 1 km2, colluvial soil 1.5 km2and organic soil 1 km2. The soilless areas are around 1.3 
km2. Since the prevailing high temperatures cause rapid dissolution of the organic materials accumulated on the 
surface of the ground, the ground surfaces are not rich from organic materials point of view. The plain is covered 
by various types of soils. Organic soil coverage extends as a narrow band in parallel to the coast line in the North 
of Mediterranean neighborhood, whereas in the south colluvial soil coverage is met with, in the East of Erdemli 
alluvial soil coverage is observed and the soil variety of the study area is made up of these soil types. The sand 
and silt mixed alluvial soil types dominate in the plains where stream and flood water spreads. 
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2.4. Prevailing climatic conditions of  the study area 
 Depending on it’s latitude, the sun light arrival angles to Erdemli are 76° on 21 June and 29°on 21 December. 
The annual mean temperature of the area is 18.3°C; the coldest month is January with an average temperature of 
9.7° C and the warmest month is August with an average temperature of 27° C. The seasonal mean temperatures 
can be listed as follows; 10.3°C in the coldest season (Winter); 26.5°C in the warmest season (Summer); 19.9°C 
in Autumn and 16.3° C in the Spring season. A calculation from the Rubinstein formula depicts that the dominant 
wind direction at Erdemli is 18.6° W.  A comparison of the monthly relative humidity distribution values for all 
months throughout the year shows that, lowest humidity levels occur during October and November with an 
average of 63 percent monthly. The humidity starts to increase from December and reaches to 72 percent monthly 
during July and August and afterwards decreases. The annual average precipitation is 596.7 mm. The studies 
evaluated with the E. De Martonne formula proved that Erdemli environment can be included in the humid region.  
 
Fig. 6. Soil types of the study area. 
2.5. Water resources characteristics of the study area 
The research area is not very rich in rivers and streams. Most important running water course is Sorgun Stream 
which passes from the city centre and reaches the sea. In the East of this main stream there is Taraçörenli Stream 
and in the West Bacın and Madenler Streams are present. Sorgun Stream flows forms 2 km long meanders in the 
Erdemli Plain with a rather deep riverbed and after passing through the city it reaches the Mediterranean Sea. The 
data obtained from the “Sarılar Flow Rate Observation Station” revealed that the flow of the Sorgun Stream shows 
extreme increases and decreases throughout the year. During the Spring season the flow rate reaches highest 
values and during Summer season the values are nearly null. The annual average of the monthly mean values can 
be given as; 2,563 cubic meters per second; the monthly mean values vary between 5,752-0.462 cubic meters per 
second from April to September.  Most of the annual total flow from the river bed is realized within few months 
and even within a period of few weeks. This situation shows that the sorgun Stream has an irregular water flow 
regime. But in reality the Sorgun Plain is under the risk of seasonal overflows and floods. Erdemli coastal plain is 
covered by a thick sandy and pebbly layer and possesses many quite rich underground water aquifers under these 
layers. At these areas, from some of the drilled wells the artesian waters gush out  and underground waters are 
wider than from the basins of the surface waters. 
2.6. Floral  characteristics of the study area 
Coastal areas of the Mediterranean Sea are mostly covered by all seasons green trees and flora depending on 
the climatic conditions. These are little effected by droughts and demand much sunlight and warm climate. On the 
travertine terrace areas with deformed red pine trees, disturbed maquis and garigue formations exist together.  On 
the areas where maquis are destroyed, mostly thorny species of garrigue flourish. Gariggues can widely be seen on 
the excessively destroyed areas close to the settlements. 
3. Material and Method 
Subject of the Research Study: Erdemli District, as a coastal City is the most convenient site for investigations 
in view of heavy urbanization pressure (Fig.7). In order to evaluate fully and wholly the natural, humanitarian and 
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economical characteristics of this place, the coastal plain area and  travertine area extending to the north of the 
coastal plain were selected as the study areas. Primarily the 1/25000 scale maps of these areas  were digitized and 
by making use of these digitized maps the heights, slopes, visibility analysis was performed and block diagrams 
were obtained by using various path-profiles. With the help of various GIS information layers obtained by GIS 
methodologies as contour lines, geology, streams, springs,  hills, settlements, flora, local and overall interrelated 
features of various related physical geographical characteristics were determined. MapInfo 9.0 and Vertical 
Mapper 3.1 software’s were used for GIS methodologies. For structural characteristics of the study area correct 
geological maps, map sections and litterateur were reviewed. The research studies and reports with 1/500.000 
scale geological maps of Turkey, prepared by MTA (Mines Technical Search Institute) were used. For 
information on different geological eras, “Handbook of Geology” prepared by TMMOB (Turkish Engineers’ and 
Architects’ Association) was used. For a proper description of the region GPS equipment was used for the 
justification of the data obtained from the digitized maps; rock specimen’s and flora samples were collected and 
photographed. The data of Erdemli meteorological station was used for determining the average seasonal 
meteorological characteristics of the region. 
 
Fig. 7. Line of sight areas from the coast. 
4. 4. Results and Discussion 
Erdemli District Centre was initially established in accordance with agricultural activities at the river-mouth of 
the Sorgun Stream. Today owing to the existence of revenues from agricultural production and coastal tourism; 
the distrcit is fast urbanising. Sometimes extremely high water levels can be seen only  within few months or even 
within few weeks throughout a year. Most of the time the streams and/or rivers with parallel drainage attributes 
reach this region in floods and/or overflows. The settlement area of the city is covered by rather loose material of 
un-separated terrestrial debris and sand dunes belonging to geological era of Quarterner. The plain area is subject 
to high ground water levels with varying slopes from 0° to 2° and  to irregular water regimes in the streams. 
Topographically this Mediterranean District and its environs do not have a good drainage, as a result of this, area 
is subject to overflows and floods and consequently the community of this district are living under the risk of 
increased epidemic diseases during summer seasons.  
 The economy of Erdemli inhabitants is based on agriculture and most important wealth of Erdemli is in the 
coastal area. The total area of colluvial, organic and alluvial soils does not exceed 3.5 km2 and in consequence of 
fast expansion of the city the alluvial soils are under the danger of being lost. The visibility analysis results show 
that from the settled areas of Erdemli and coastal region it is not possible to look at the surrounding natural 
beauties adequately. 
The initial urbanisaton in the city was founded on agricultural bases, but due to heavy settlements periphery of 
Erdemli today is expanding in a very wrong direction. As against the fact that economy of this city mainly 
depends on agriculture; the city continues and is continuing to expand on the valuable agricultural lands. The 
touristic developments produce addittional pressure in this direction. Currently the natural resources in the vicinity 
of the City are under a great risk of degradation and may get completely destroyed in the coming decades if steps 
are not taken. The chances to change the existing city are none, but we can work for the compatible realization of 
the fact involving fast development and expansion of the city in a co-existent manner. This should include 
preservation of natural resources as well. Instead of insisting to expand Erdemli in the vicinity of the old city, it is 
much more feasible to create a completely new settlement areas for Erdemli, because the reality is that the old city 
lacks a good infrastructure. 
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Fig. 8.  Erdemli district centre and the travertine area   
 
 
                                  Fig. 9. Travertine area 
An evaluation of the geographical conditions of Erdemli and environs shows that the 7.5 km2 wide travertine’s 
are showing very convenient characteristics for settlement in the North of coastal plain (Figs.8,9). This area 
alongside the whole North plain, reaches to Barbaros district by getting wider and extends up to Boynuz Tepe by 
getting narrower. In comparison to the terrestrial debris formed at the coastal plain areas the travertine’s form 
rather a hard ground with a slope changing in-between 3° to 5°. Due to these specific geographical features these 
travertine areas are open to cool breezes during summer season, and keep warm during winter season, due to 
reception of sun light almost vertically. Although having rather shallow soil depths, they are covered by  mixed 
red pine trees, scrubs and garigue. The travertine areas are much prosperous than the coastal areas in terms of 
naturally growing plant cover. Results of the visibility analysis showed that from these travertine areas, especially 
from Yarenler settling area almost complete Erdemli plain has a line-offsite view of the Mediterranean.   
5. Conclusion 
The existing plans and expanding settlement areas are destroying the fertile agricultural lands and wonderful 
beaches of Erdemli. The people are not fully aware of this because they are running after short term gains. Present 
situation results in the floods and consequent epidemic diseases preparing an unbearable future for the inhabitants 
here. According to the saying of an American Geographer (George Parkins March,1801-1882)  “although others 
think that the world has created the humans, in fact it is the humans who have created the World” [4] . This 
stresses human involvement in shaping the nature, emphasizing the role of humans in determination of their 
present and future. 
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In view of the agricultural, transportation and tourism characteristics of Erdemli and for building up of a 
healthy and long lasting society, there is an immediate need for future planning of the area and suggestion is site 
selections for the future settlements should be on the travertine areas especially in the western section of the 
Sorgun Stream Valley.  While new Erdemli keeps on expanding on the travertine areas, the unique Erdemli Plain 
of the Mediterranean will keep on feeding its inhabitants, population of the Country and even the neighbouring 
countries with its fertile agricultural lands.  The clean long beaches surrounded by lush green red pine forests will 
keep on making the area more attractive for tourism. The inhabitants and tourists in the new touristic installations 
constructed on travertine areas will integrat the warm Mediterranean climate with its unique natural plant cover 
and they will have the pleasure of living in there. In addition to the coastal area tourism, alternative trecking and 
cave tourism activities will be indispensible leading to considerable increases in the tourism revenues of the area.  
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